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ABSTRACT: 

PURPOSE: To simplify calibration by obtaining data indicating the 
values of 

plane parameters indicating each light projection direction of slit 
beams 

corresponding to a plurality of values given as a command value as 
data for 

interpolation calculation to obtain each light projection direction 
on 

measurement . 

CONSTITUTION: A flat surface 41 of an object 4 for calibration is 

mounted on 

a known first plane and a light source 12 is lit. A command value Vh 
(h=l-n: 

Integer) is fed to a mirror 13 for polarization, slit beams are 
projected, and 

a light band formed on the flat surface 41 is shot by a camera 11. A 
plurality 
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of points on the light band are specified by a monitor CRT and a 
cursor, the 

visual line of the camera 11 is obtained, and the three-dimensional 

position of 

each point is obtained. An index value (h) is incremented by one and 
processing is repeated and the mirror 13 is returned to an original 
position 

when h=n is competed. The flat surface 41 is shifted to a know 
second plane 

and a similar processing is performed. Parameters indicating a plane, 
sharing 

each point are obtained from the position data and are stored at a 
register 

region and then calibration is performed. 
COPYRIGHT: (C)1996,JPO 
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[IS^l] 8l»3ftfc:^'^t-Cxy>yHK£& MJML. £*t£CCD;M5^M7#gfc:J:. 

■$-SB«»flr¥8i: „ ta£&ft#gC1*Iix U -/ [ 0 0 0 4 ] H 1 li. ^<0I§ni£iiHJt-r&Sfc&@T\ 4? 

«biari6lS-ffl^tSJ^«^i.S^f:^3iLTl5^ W «*y -y hft&ft£<oag. F2ti#*5<owy 

ft#&*^tf>mExy y h3KcoS3e*r6i^siiiiws^a x«wa&«bi/o»*. xy >y hm&&»t>n. tm 

>*&T*^T. W±fc3££Q#Jgj£$*l&. 3ftgQtt. X»J y hft&ft 

-c£jg<&«fc*»su:xy -/ v^mstummht^- v&ix-stris-y i p±-c«wt txmmtih, 
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^mmmmmf- 9 1 txi&b&fmtf. 20 [ 0 0 0 6 ] t .r ^-c. -r^j; 3 suraMcs^-cum 

xy h^S^^STiiiif^^rSiBjfr&BBJlo^ fc3ifc7cf|-H£*T*p&fc:tt. <5W2-?<o&tt ( l ) , 

&tziizti&±<nmz^T<7)<m£imt&&mt . [ 0 0 0 7 1 ( 1 ) 3 <5C7^srt-c<ox y -/ mm l 

ztz¥&kthmttii£§mi$ti^3<!ttmt-£y (2) ^-^tv-^ 1 p±^{ja P ( U . v > «t 

iTOxy -y h3HHrU7V-§'9>'£&. ft*-tfNftL2 £fttl:^&,r fc„ 

[f&ffl<9l$lllKJKH] i^^frSrSl^t^Ktt. ( 1 ) Atf (2) 
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imhhxmmtsm (jar, ^tBS5L=5rv«o. v-^ 3 >*^^sfit-rst>oTft»). ( 2 ) r&fr* 
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<SMM JEiftZo y-rtScD&mftlffiEffff [0009] Z<?)£ o ^0KS 7-^fflV^«|p|t8«S- 

WlTV^. «^3^SSJ-b^^ffi»f|,±T<^:&^rKS^ 
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-r31ci • ■ • (3) 
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-r32ci • ■ • (4) 
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-r33ci ... (5) 

D= (tx ai -ty bi ) cos 20+ (tx bi -ty ai ) sin 20 
+ 2dm (ai cos 0 + bi sin 0) -tz ci -di • • • (6) 
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h3&p&3K3*is;*fi6iHL HfiH?«i&si xf-/rs3 ; «i6ifla*7-i 3 tfij^fivh =v«n 

®3>hx3-7 2Z1tLX J rz.t>tih1& ! tfm^(££'> +hAV (hli«|p|$7-l 3<nWfc&g.*mrtWA 
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Sl&lffl57-13^|g|KftS^t:JtiSL^I^ 4i.Si6^e^Viax fcLT. AV= (Viin ~V«ax 

B««WSl*»^-b^Sfa>hn-7 2^lil^ g v m$ZtlZ**V7)s-i'3>nmi:%&lX%. 

mtt. ccD^^i i*«maL. ^m&^s tbe>titjEmLm?f>&. nvmmmtLxit. m 
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tiOjg^ilSo -iXtiO. EKS7-13^)EBfcftP 

, Viin + AV. Vain +2AV ■ • • Viin + nA 

V (=Vkx ) (COWC. &*CO8%ffiL\h±.0)&Ptr 

i . Ph-2mcms.T-9tfm&ti&. 

[ 0 0 3 3 ] Xf y 7S 9 ; &±<7)7zH:Xtf%7 tfc 

ffSIIJlfc) icSLTV*5rVV:fc£itgU x-f -y^Sl 
OS-gTXx-yTSl l^Mtr. 

0 ; fl|6|55-l 3<0[efl£ftg£f&>-r*Si 
ShSrOfcy-fe-yKTS. 

[00 34]Xx-yrSll i^'J/W-i/ayjUtt 
fc4£. 2|ci£&£S»rC. *<WHM4 

1#7-/H«&£w ±<0BBaF5:Sg2O s F®r' Jit 
Ss6J:3fcfigU Xir-yTS3^M6. £1T. TBS 
r' tzmtX. ±3&- : r~r7S3~~-XT-v7S&t.mk 

tt£3&S£MU:L/C. Pl-3 , Pl-4 WteZtlX^h. 

[0035] ^widttT, Tffir. r *>&«fc*t 

JGLfcBSlM7/MX-r-yTS3~Xx"y7S8) iSr 
SOiR-r^fcfcioT. I£Fk 1 3<O0Kft 

n , Viin + AV, Viin+2AV- • Vain +nA 

V ( = Vbx ) fcOWt, #««83!®Llh±<0£Pb- 
1 . Ph-2 , Ph-3 . Ph-4 ^<rmSrf—9tm^^tl 
h. 

[00 36] -?-LT. 2@B<0XryTS9-C. 0r£0 

ifcox-f-yrs 1 2Aagtr. 
Xx-yTS12 ;&h ( = 0, 1, 2 • • • n) fcou 



T. JbJ£Xx-/rS6Tittt:U:APh-l . Ph-2 . P 
h-3 , Ph-4 ^XaSr-?*^ &h£oi-vc. Ztl 
£tf>^Ph-l , Ph-2 . Ph-3 . Ph-4 m#*mizm-y 

x»h*m (=tsbKBLih) i$khi-m&zmfc?h 

m^(2)iC. AX+BY+CZ+D=0-cm>$it 

*S5*Ah X + Bh Y + Ch Z + Dh =0£ffl5£t£A 
h , Bh . Ch . Dh ttfftttltfAli. &h<?)fi 
10 (0. 1. 2 ■ ■ n) tZO\\X*ahtatUt s r-f*:>, 

tii. jHjtc. ^^y^-^ 3 y*^ii!t$<i6. 

[0 03 7] fri>. ^BblFFBLlhfci&bSfctt. ^FM 
Llh±(c A 0 fio l mWLktzmE Ltc v >gft 3 fflo^tw 
ffiXft G WUfftttt»&. h<01oofifc*t«LT*§5£§ 
ftS/SPh-i . Ph-2 • • -ttfiffi3ffl;fc*tff£9S. 

«->t. **v7u-is3>Rm#4cvsm&s (r, 
r- ) jigfi^|5gattiiiiT*>s. flitr. **yr 
i^-x 3 yffl!|!j«c4<oiiifiia*3®i (r. r* . 

20 r" ) fcU SffigflSTl/^ofhSj&Oig^fcg 
A,X-m.T—?*m$iL. *tHzmrS\*X&h£W£L 

^Ah . Bh , ch , Dh ^twrs ztt> simxh 
h. 

[0 0 3 8] LfrU H&am%.<7)><yV*iz£&Wk 

s«iiLh mm i ofl) <dmkt-^*» 

$vb2mW£ltZZ. -?X^7*-?Ah , Bh , Ch 
. Dh ^tl^-rsc:i:A*atU>. 
30 [ 0 0 3 9 ] * Jt. «*ttv*>M»2r, «^«V<^S| 

m£.^xmm%$m$:iiaz.xt>£L3it*\,\ m*>. 

Bh . Ch . Dh CD^m±^fT%~>Ti>mi>%l\ 
[0040] Jgfc. ^7^-^Ah , Bh . Ch , Dh 
*iHRfr«**!»*iam*#JtU B3=&»fcJlII 
LTtJ^TfcHv>. Mia. x^'^rt^Cjg^ISr^i. 

[0041] 

[fKB<^»*] *S8SHHfc<t 0 . X y -y h3fe*bfcgtf>3 
»5c«^-feyu-fc:t5<l-5xy y h3HSbe*|6|fc:»r*=¥ 

[0B5^fiS#=5rl!i«53] 

[Hi i xy -y hm^<03&tttM*>v<vimm 
m&wmt&vtmx&i. 
[02 ] *iB%BHox y *? h3fc*-v y ^i/-^ a >nm 
50 <0^^t $<i&33c7ES^-b>~9-^XrAfi!jfi<0 
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